Sexual dimorphism of relative head size is a widespread phenomenon in lizards, males having larger head/trunk ratios than females. In an attempt to explain this sexual dimorphism several hypotheses have been formulated. The two most frequently cited ones are: 1) sexual selection acting on those structures important in intrasexual competition and 2) natural selection for reduction of food competition between the sexes. In the insular subspecies of Podarcis hispanica (P h. atrata) males tend to have significantly larger heads than similarly sized females. We here test an implicit assumption of the dietary divergence hypothesis, namely that an increase in head size results in an increase in gape width and/or bite force, thereby allowing the larger headed sex to exploit larger prey classes. Using a static bite force model, we calculated the magnitude of bite forces for given directions at given positions on the jaws and for different head sizes. We experimentally determined the hardness of three different prey items and compared the data to the maximal bite force produced by both sexes. Our results suggest an important difference in male and female bite capacity, which may bear significant ecological relevance, and are in agreement with the implicit assumption of the dietary divergence theory.
INTRODUCTION
In many lizard species, males tend to have larger heads than similarly sized females. Two evolutionary mechanisms have been invoked to explain this sexual dimorphism in head shape: 1) intrasexual selection, acting on features important in combat (e.g., TRIVERS, 1976; STAMPS, 1977; FITCH, 1981; ANDERSON & VITT, 1990) and 2) natural selection, acting on features that reduce food competition between the sexes (e.g., SCHOENER, 1967 SCHOENER, , 1977 STAMPS, 1977; PREEST, 1994) .
In the insular subspecies of the Spanish wall lizard, Podarcis hispanica atrata, the sexual dimorphism in relative head size is well developed; males having markedly larger heads than females (cf. CASTILLA & BAUWENS, 1991) . The hypothesis of intrasexual selection, leading to enlarged heads in males, does not seem likely in this species, since both males and females engage in territorial fights. The scarcity of food on the islands inhabited by P. h. atrata, makes the alternative hypothesis (dietary divergence for food competition reduction) more attractive. Although these lizards will occasionally eat plant material, stomach content analyses showed a preference for beetles and butterflies (CASTILLA et al., 1987) . In accordance with the dietary divergence theory, lizards with larger heads (i.e., males) are expected to eat larger prey items.
In this contribution, we test two implicit assumptions of the dietary divergence hypothesis, namely 1) that the increase in relative head size comes with a increase in gape width and/or bite force (CAROTHERS, 1984) and 2) that these morphological changes allow males to capture larger prey.
MATERIALS AND METHODS
We dissected the head of one male (snout-vent length: 66.6 mm, mass: 7 g) and one female (SVL: 63.2 mm, mass: 5.5 g) preserved specimen of P h. atrata from Columbrete Grande (province of Castellon, Spain). Drawings were made of all stages of the dissection using a dissecting microscope (Wild M3Z -Wild Inc., Switzerland) equiped with a camera lucida. One additional specimen of each sex was used to prepare the skull. For each muscle we determined the position, the three dimensional coordinates of origin and insertion and the mass. Fibre lengths were obtained experimentally by submerging the muscles in a 30% nitric acid (HN03 30%) solution for 24 hours to dissolve all connective tissue. Muscle fibres were then immersed in a 50% glycerol solution and the average fibre length of each muscle or muscle bundle was determined by drawing approximately 20 fibres for every muscle (using a dissecting microscope with camera lucida). The individual fibers were then digitised and the average length calculated. The physiological cross section of the muscles was calculated as the mass divided by the fibre length (assuming a muscle density of I g/cm3). Forces were scaled to the physiological cross section of the muscles (250 Kpa; HERZOG, 1994). The physiological cross section of the jaw muscles and their 3D coordinates of origin and insertion were used as input for the bite model. The position of the point of application of bite forces on the lower jaw (halfway across the tooth row) was chosen based on observations of feeding sequences under semi-natural conditions.
The orientation of the food reaction forces (FRF) was set to vary between -150 and -30 degrees ((f. CLEUREN et al., 1995) and the gape angle was set at 10°. Bite forces (BFs) must be regarded as rough estimates of the forces exerted, and are calculated for one side only. BFs have to be multiplied by two to obtain the overall bite force on the prey; note that in lizards jaw closers of both sides are always simultaneously active (GnNS et al., 1985; HERREL et al., 1995) . To allow comparison between the lizards, we simulated a theoretical situation in which all jaw closers are maximally active. A more detailed description of the bite model is presented in CLEUREN et al., 1995. We also calculated differences in gape width (vertical distance between the most anterior tip of lower and upper jaw) for the two lizards examined. Assuming a fixed gape angle for both lizards (e.g., 30°) the difference in gape width was calculated using the rectilinear distances
